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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing hardened cement excellent 
in strength and durability, capable of shortening a hardening time at low temperatures while 
keeping fluidity of a cement composition. 

SOLUTION: The method of manufacturing the hardened cement is provided executing the 
cement composition which contains a cement admixture, cement and water, and hardening it 
under the condition of <30° C. The cement admixture contains a copolymer (A) and an 
accelerator (B) as an essential ingredient in a ratio of 0.1/9909-90/10 (in wt.%). The copolymer 
(A) contains a monomer unit (I) derived from a unsaturated (poly)alkylene glycol ether (a) 
represented by general formula (1): YO(R1O)nR2...0) and a monomer unit (II) of derived from 
unsaturated carboxylic acid (b), and the monomer units (I) and (II) occupy among total monomer 
units according to the predetermined ratio. 
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2003-073158 
[Claims] 

[Claim 1] A method for producing a cement hardened product 
comprising executing a cement composition containing a cement 
5 admixture, cement and water as essential components andhardening 
thereof at a temperature of 30°C or less, 

wherein the cement admixture comprises a copolymer (A) 
and a setting accelerator (B) as essential components in the 
ratio (% by weight) of 0.1/99.9 to 90/10, 
10 the copolymer (A) comprises a constituent unit (I) derived 

from an unsaturated (poly) alkylene glycol ether monomer (a) 
represented by the following formula (1) : 

YOtR'OnR 2 (1) 

(wherein Y represents an-alkenyl group containing 5 to 8 carbon 

15 atoms; F^O is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms; n represents the average 
molar number of addition of the oxyalkylene group and is a number 
of 1 to 500; and R 2 represents a hydrogen atom or a'hydrocarbon 
group containing 1 to 30 carbon atoms) and a constituent unit 

20 (II) derived from an unsaturated carboxylic acid monomer (b) 
as essential constituent units, and 

the constituent unit (I) and constituent unit (II) each 
accounts for 1% by weight or more in the whole constituent units, 
and the constituent unit (I) accounts for 50 mole% or less in 

25 the whole constituent units. 

[Claim 2] The method for producing a cement hardened product 
according to Claim 1, 

wherein the above constituent unit (II) derived from the 
unsaturated carboxylic acid monomer (b) is represented by the 

30 following formula (2) : 
[Chemical 1] 
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(wherein R 3 , R 4 and R 5 are the same or different and each represents 
a hydrogen atom, a methyl group or a -(CH 2 )pCOOX group; X is 
the same or different and represents a hydrogen atom, a monovalent 
metal atom, a divalent metal atom, an ammonium group or an organic 
amine group; p represents an integer of 0 to 2; and when two 
COOX groups are present, a -COOCO- group may be formed by two 
-COOX groups) . 

[Claim 3] The method for producing a cement hardened product 
according to Claim 1 or 2, 

wherein Y in the above formula (1) is represented by the 
following formula (3) : 

[Chemical 2] 

G=C (3) 

I 6 i 9 — 

(wherein R 6 , R 7 and R 8 are the same or different and each represents 
a hydrogen atom or a methyl group; however, R 6 , R 7 and R 8 are 
not all methyl groups; R 9 is a coupling point with -0(R 1 0) n R 2 
in the above formula ( 1 ) and represents -CH2- / - (CH2) 2- or 
-C(CH 3 )2-; and the total number of carbon atoms in R 6 , R 7 , R 8 
and R 9 is 3) . 
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ooxliij: «9 -cooco-S«^ti6i^i: 
(Is ^Fftft^/^^K**** (b) tt«7k»^*5 0 
[0 0 3 7] ±ta^«SSi^/^^K***fr (b) 

T^y/^. y^^y/U^. * n hVttRt/CtbboA 

^/W2j?^«**a»:t urn. r^^*, -r*^ 
50 y^^^fi, r^^*^s*jf e>tt. M^rtL^coM 
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(b) t itit (y*) r^y/uKxr/ctt 
i^tt, (y*) y/^x^^^r^^-re^^ 

r*tib#S:# (b) f±, 2««a±»M 

[0 0 3 8] ±12*«^# (A) «!l*5^T, »i« 

(c) «rJBi>6 ;ro£5*WAfr 

(c) t;iJ:9flt/&iN& (I I I) as^S£ix<5w£l£fc 

6 0 ±IE«/£*JM£ (III) (c) £L 
Tfi. ^-fift: ( a ) Rtf (b) fc#?fi^*I 

[0 0 3 9] -^u-'f^gg, MtK"^^^^^ 7^/u8, 
K^T-aS: 1 — 30 <DTs\'^—/i<b<D^—'7^* c r/^ 
1 — 3 0(OT ^ Vl:^>- 77^ h\ ^r^KS;±ia 

y xi — /KO#AD^e/^Sc2 — 5 0 0 ^vf y7^^i^y/y 
=3— /t/£<zvN— :7^;*"7VK v*xc;*-7vHS ; y^/t' (y 

r^yu- k (y*) r^yi/- k 
tr/p y u- k ^y (y *) 7* y 

K y ^A-^ o h^— K p h^— K :/ 

JST-ISl — 3 007/^-/^^x^7/^ ; KSHR-T- 
Sl-3 0O7/^-/H:Sf®^l:2 - 1 8(07^ 
U^^-^r^ K£ 1 — 5 0 O^r/l'tttoZ'&tiT/l'^lci/ 

(XV) 7/^^y^^-/^ Ttv^m.^ 

^w^y^/^^sst^^T/ug ; (#y) xt 

(#y) :/p tr 
uy^yn-z^y^^^y (,-Ky) 
^y^-z^y^^u-h^ (y*) r^y/u 

^7/^I/yt^r>' KW1~5 0 0-=e/^ft^D^IS ; u 

co>/y xi— /ucoftflp^"/^ 2 ~ 5 o o<£>#y 7/^I/> 

[0040] hy^f^^y^-/^ (y*> r^y 
i—k (tK y ) a^-u-^y =i-/u^ <y*) 7*y 
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-K (^y) x^u>>/y x7-/u (Tjfy) ^at-u^ 
(y*) 7^y^-h?(o (*k y ) r/u^ 

u>^y p-/i^ (y y hi ; v? 

t-zUv 5 (y*) 7^l/-h, h!l^fo-/^n^ 

^hy (y^)r^yi^— k n/^fp-^P/<y 
^ (y r * y h^co^'fl^ (y *) y u~ 

hS; h yxfi/y^y xi-zu^u- K 7$])=.*f\s 
zi<-/v*j^\s—Ym<D (#y) 7/u* u->^y xi 

hg ; t'x;/l/^/l/^^- (y*) TV 

10 /UX/Ufc^— K 2- y oari/xn^/u^^ 

K 3- (y*) 7* y p^tv^p tVux/UTjs^. 
- K 3- (y*) 7^y P^rv/-2-t Kp^^p 
tf/U*^**— K 3- 7^JlP^-2-t 
KP^ri/^D ^^/U^n— 7/b x 3- (p< 

^y/x- 4- 7^yn^r^f/^ 

O^) 7^y/u7^ Kxf/u^/^yg, 2~>^/i- 
j */is7$^mmtmmm*m i-3o^7^^w^ 

V, p-^^/^^-U-^COtrxxyl^^lg ; 1, 4- 

y^y^t-/^y 7^yu- h. i, 5 — : 
y^yv?t-/^y (^^) 7^yi^- K i. 6 — ^ 
*+yi/i>*—jv=t j 7^yi/-h?o7/^y 

i^t-/^y (^>5?) 7^yi/-hg;^v^xy x ^ 
30 y^U^. 2-7«^/l--l, 3-^'^xy, 2-^p 

[0041] r^y/ur^ h% o^) r^y 

/PT/i^/Kr ^ h\ n-p<^p— (^^) r^y/^r 
^ h\ n, N-e/^^/i^ r^y/i^r^ k^o^f 
fiftr^KW: (^^) 7^yp=hy/K a-^pp 

7* y p= h D/^(0^m^^T^m ; Sfflfce^/K ^ 

y /^r ^ j xc^^ % ^) r ^ y f/u7 ^ y 
x^/k (y^) 7^y/*^W;yxf/K 
40 (^^) 7^y^g^f/v7^yptVK (y*) 
7^y^s^7 f f^7^y^f/K trxi/ut'y v^^^(7) 
^ftr ^ ism ; i?\?~/\'^i'^>'^<ni?\f~/u^m 
S ; h y 7 y /^>7? h^y75? i^- hi ; (y 
r y /wT/pxi— yK ^y^ (y^) ry/i-xc— 
f/ufo7y^I ; y h^v"#y xc^u^^y xz-/we 
y ^/u, jKy uy^y xi— /^y ^rx/u- 

jx— t'/K > h^r^yxf-yy^yx-^y 

^) ry/ux-f/K i^y m^u^^y X2— yu^-y (y 

^) 7 y /l-xe— ^Otrxz/uai— 7"/U^;^|i7y 

50 xc— ; tK y v>yf/^yp^fy7'p t:Vu7^ y 
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(i-yn^-3-^^^y^-M . *y^^ 
^o^mj-v-kvx- (i -^o f/u- y u— 

[0 0 4 2] *mm\ZiortZ>&&&# (A) Sr#5^ 

-eft 5 w £ So ^m^ttia^-cfcifiR^-et 

h/l^>\ ->^a^-fr>\ n ■ 

[0 0 4 3] iifE*S<£# (A) *»jg"r*fc«>fc** 

«E8^ h y * A. i®i5fcS£;t7 y *A**>iB«MM6: ; »BWfc 
*3ft;2,2' -t^\?*-2-* ^/u^u etvr ^ 

v?yStt¥^)7i/7v^y^ 2,2' -r^tr 
*-2- (2-f >^/yy-2-f/W) ^o^^Jft» 

**oai«T^r^i^^i:^«. 2-^7/^^-f/v-r^ 

^fo7/u^y^M«8i, ^^ziM«we. jwe 
mm* h y *-^s^f e tins, t kp 
^^y^/u7>f h y frAZjMMfc* t Kn* 

[0044] *fcffi«7^=»--/K 3Sr*Bi36U< liflBl» 
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> K ; y^fP^ h y /^(7)7/ft^^ 

So 

[004 5] H(c»^fi^ff 5«^-f^ ^^/um 
10 ^BBJ*»Jtur. ^^^/i^-^v'K, ^*o>f/u 
✓<-;*-3f > h\ -J" h y !)A^-^^ri/ K^O^>°— 
K ; t -^f/WN^f Ko/^-W^ h\ Kp 
t^rv' K«f*V^ KP^-t^r-> K ;7/t^-<y 
hy/^^7/ft^»*tfflV\ 5 0-2 0 0 

[004 6] #**ff<DSJE5**^^iftA*jfett1#^l8 

*itRK*W^S« L < teiS^S A-r 5 arte. -35 

20 < tt5ei«lftA"f-S^ifeov^tu-et J:v\ Atttttcfl, 
ma* ( a ) <tma# (b) <D^«B«:Rja:*»J2:*3tt« 

x-tzum, (a) gB^rS^SJw^sa^fi: 
au ( a ) <nn*)t^m& (b) eo^as^ac 

*«^iM«»A-r**tt. rtl^rt, (a) <D-SB 

^mfi* (b) *-«*rKjc«*^«iJB»caAu. ma 

* (a) <nn9kM&# (b) (D^^tl^K^m 

30 o»A**its:*i««xiia»»^^k** 

(I) fcflWMMifc (I I) o 
[0 0 4 7] ±IB**-&«: (A) ^^a^S^^fe. 

(A) io5HF-*IW^fe«)^tt. *a* (c) a 
x o^) ry^*y» (tt) 

[004 8] W3eo^-a^*«-&ft:SrSfltt J: < »S 
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S(^^L<liO. 0 1 — 2 p pm^l, U 
<f*0. Ol-lppmOffiit'^o jiSj. S«EU:»S 

g#&3RSBfi<aS3SlS, fi-&KJS:»t fc fToTtJ:<, ^ 

etm^^^m-t^mt l-cii tiso <n - 

(5) O^iSfe^Jf fetLS. 

(4) *iBE*-£.i»»s-frfe«. mmw*m&*fx& 

(5) E«<o^*jc»jha!i»fr« (**^* 

100 4 9] JilB*^* (A) li, ^<O^^T-tir^ 

[0 0 5 0] ±ia*s:^«s: (A) oit¥^fi^ L 
Tli. ^ x— > 3 y ^ p -r h ^7 7 >f - OUT 

TGPCJ bti^^o) \z£Z#y xf i/y^y 3— 
f T*l 0 0 0-50 000 0^1^t^5/5\ 5 0 00 
-30 000 0W$K, 10000—150000 

#J:9#*l^, iio J: 5 ft!lWlWi«)ISi*l 

[00 5 1] *J8Wlc*5ltS-fe^ >* hfflft*Jfi. 
* (A) &fffc1E*ji#J (B) k*je«»«5»:UT*tft 

^*>#fi<£# (a) ^a^tsii^i 
Ls *s^# (a) fcwcieaM (b) fcsrsa^^aao 

^tf>^£i^# (A) n>yhffl«l:»L 
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t*3^-c. ffixssfrj^bffixi^J (b) *mu*tti^ 

(A) tH^kffiiiSJ (B) t^^Lt*5^t, 

[0 0 5 2] **M^*5«tS*7« > bffiafflti* #St}c 

[0 0 5 3] ±8B*«ttia*«<0^-ett. 

[0 0 5 4] ±fH^r> V hajftilh^i^-CttfflSttS-fe 
t^h, ^y^ir^^K 77>f7sx*>at^y 

b) % i??? bm±*^b. ffi#^^>h, iBsm** 

^M^iry^h. t*-7^fhil^^yh) . 
^g^^v-h, tyyh^B«, ^xnr^>h (ffirfi* 

7y4Tty>su y i/y^-r-r^, ^yy^7<>*y 
^ yN^^r>>'>^. ->y^t:^-A. ^y^t9*. ; & 

[0 0 5 5] ±Et^yhiB*»l:*i^ttt, ^r^lm 
JtWi»^fftlRiift<. ¥toK»i oo-i85k g / 

m 3 . ^ffiir^V h!2 5 0-8 0 0 kg/m 3 , 7^ 
-t/>btt (fifttt) =0. 1-0. 7, ^^L<(i* 
&7KS1 20-175kg/m 3 , Vm-t* >bM2 7 
50 0-8 0 0 kg/m 3 , 7k/±*lsb\£ (Sfitfc) = 
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0. 2-0. 6 5 3&s«BSS*u 

y-h, ¥tt*t^^hi^3 0 Okg/m 3 J^TO^gH 

^^y^ y- ho^i^ict>4rar?*>&. 

10 0 5 6] ±f5-ty >- h«USi»(w*3Jt6±ia^^ V h 

0. 0%. #£L<f*0. 02 — 8. 0%, <t<9»^L 
<te0. 0 5 — 5. 0%fc*eit*w*SrjSlPi-tttfJ: 

Stt*. ±«E*«** 0 . 0 ttfB»«w 
[0 0 5 7] ±fEir y V hjH*«tt. ^^JEi^teKt 

**h=i^!>— h) ffl(D3^!l-K 
v*y-K *knft=iis? y— h«fc*g&-c*>0, h 

lw, ^StS^^ 21 — h (^7^2 2-2 5 cm 
cotSS^nv^y-h) . y- h 

^2 5cm£il±r% ^?y^7B- f£;&S5 0 — 7 0 

-try >- hssjjwi*. wfc^ra^««at^ft«»«<offiii 

[0 0 5 8] Jhie^^ V USj*»tt. mtLft . £tTi£fB 

y ^y^yp*y8S ; zKy ; u>- 

X/M^^/JnA^ y >HS-a^ ; ^ 7 ^ ^*/U*>8W*/l' 
y >W&4to ; # y u^yujlcflfcK ; 1 - 

113 4 19 ^m^M(OtW <T*STV —/UX/U* 

^/^^Sl ; 2 6 7 7 0 5#^«^SB«^ 

*d< (a) a^u, #jr^^y3-A^; 

>\sW3k\\&m t <D&m&#&xf/xn*:<om.t, ( b > 
j5£#£LT, T^y r/^u-v^y r 

(c) it, /j?nr/^u^^-/w 
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tf/3U**<ai&£: £^tri?y V h$MR3U ; WW* 2 5 0 
8 11 3*WJ»»Jw8B*^Jn< A^tUT. (^^) 

>^ y - h«?WM ; #^Bg 62-216950 

le^co^D < u*) y/^K^zKy^^u^ (^o tr- 
io U^) ^y = — /u:*yV^/>5£L< te#y^^u> (^n 

tvy) (y*) ry/^-f/K (y 

ry;^/u*y» . ftxf\z % r^y 

[0 0 5 9] «NJflsp 1-226757 -g-^ffi^fB«c^D 

y n-;ux^r/K ry/v^/^ys C&) . 

3fct* T^y/u* OS) ^e>*S*Jt-&fl:;» 

^5- 3 6 3 7 7 -g^«^IE«<0jrn< ^) y 

20 /K (>t^) ry/uxMyS (W ^L<Up~ 

$) ry/^^yfy^yi iM) > att/tr, 

- 1 4 9 o 5 6 ^is^fam^ip < y y 
-m; ry/^-r/v^Kyl (ig) t 

; #Hf!¥5 - 1 7 0 5 0 1 *^«t-fB*<0*D 
< M^) r^y/^(OzKyxf yy^yn-/uxxr 

/k (^^) ry/M/^yg (jfi) . (^^) r^y 
(m . T/u*^^ai— r^y 
zKyr/^uy^y^-y^y 7^y y- 
30 Rt^. ^tlC7$ KSSrttSo, ^-^ia^p* 
6 ; #^¥6 - 1 9 1 9 1 8#^«R 

tr|sife(D^n<zKy^^u>'>/y =t~/u^e/ (^^) ry 
/^^i— ^/K T^y ai^u^^y n— 
y l<™ ^) y /^t/^/u^^^/k 
^) r^y/^ (Jfi) , tm^ ry/^/^ 
(*) ^u<j^p- (y^) ry^^yfy 

8 8 -^f&icieswftj <r/^^f i/tf y r /i-^r u y 
5 8- 3 8 3 8 o^*^ia«oio< #y ^^i^^^y 

[00 6 0] #^Bg 59-18338 #^*t3lK*<Ojp 
* ; 4#^BS 62-119147 *^«lc|5«^*q < 

50 *^Masr*i-s (^^) y^K^^/ua^s 
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tt. *<nm ; fl$BBsp 6 - 2 7 1 3 4 7 ^«|C|5«fcOin 
fbRJS* ; - 2 9 8 5 5 5 *^«{C|B«^/to < 

r/v=« y ta^uv^ y /i<^ey t y ^ 
[0061] ± < gtt*i'bftm%\i:m^z>m&Kite. ± 

f2*S-g*# (A) t±t£**^b&mmk<Dtt^ -Tte 
bt)B*^»*-C©It«l* (11%) £ UTIl -LIB 

\c£<>x8:Mtett!$n$kftZ>&, 1/9 9-9 9/1^ 
#£L<. 5/9 5-9 5/5^,J:^^l<, 10/ 
9 0-9 0/10^it^ll/\ £fc±S2i?^ >- hffl. 

(i) — (19) ^0H^-re J: 5 fcteo 
^fcimry:/ bffiMM (») 
[0 0 6 2] (1) *JSttK^«Wt:aKy r^y/psfc 

(-*-hy . #y y**y/um ot-hy *./o % # 
y-e— xtt*ttfeo=i3if y -r— ; ^ 

^■/u-fe/na — * H t Ko^^f^t/vp-x, t Kp 
^/^^v^xf/kt/up-^, t Kn tVHr/u 

O— ^^O^-T ^-^t^ir/UO— ^^n—T^/U^ ; y ^/Ui? 

;up~^, xf/wt/un-^, t: Kp^^f^-t^P 
0-1. 3 

<0»^4fcB8»lcJ:o-C«iSS^**«a; *?y T* y/u 

r ^ k ; ^y fx;u7/U3-/i/ ; r^/y ; x^i^vy 

^g^^A- ; 7/i<^y8t h y ; ~£y^ ; 
[0 0 6 3] (2) B^xv/^ 3 y : (y*) r* 
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y y -/u7 ^ ^<Dmm&xn&w&t$<n**ci/$ 

ts/^p-^, 7t°t-^, y#-*. ^ 

10 /u^y pj»^^^«; ^S^K; ^^^>-K; :7^y 

— ^ ; ^yir y ^(o^ffir/i-^— yu ; r ^ y h y (y 

l ac^-u^TS:^ by (t^uis 
> ^xfi/yhy7^y^ (y^-u^ 

[0 0 6 4] (4) -tCfiXffi^ : SSk i»<57^ 

(5) ttmxai&ai : immm. z*m. t>*u»K z 

(6) J»JC»»}«a*J: ^77yyi, r 

thyrsi'* is^ttis vmmmo 

(7) rajDSK^^/^fflfiiSJ : ^y-ty v^ey y v^y 

[0 0 6 5] (8) ^-^rv'T/^^U^^fS^J : 

y) ^^r^^-u^ (jjfy) **isyru\?u^mmi£ 

zKy t^r^Pfl^yT'f/Wx-' t'/K xKy^v^^^ 
U VtK y ^h^r^^CP t'l/>'2 -xf/U/x^v'/i.x— 7^ 
/K ^mm^l 2-1 4^Bi»7/P3-/^^'> 

^^uv^v-^ci^u^ft^D^co wy) ***/T 

/P^x-f/I/I ; 2Ky ^f-^f^^P t'Uy7xx/Ux- 
•r/K ^y Th^rv-^^u-^y x^/u^^x^/u^— t 1 /^^ 
(#y) t^i/7/^uy (r/u^r/u) 7y-/^-f 

/L-S ; 2 , 4, 7, 9-y"by^^/i—5-"f-»-~ 
4, 7-^*— -/K 2, 5 -i/ J^/U- 3 — ^^r >>- 
40 2, 5-^-/1-, 3-y^/U- l-^>--3-^— 

— /p^-i^-f >-^xi^x/^. ^xfuy^y 3-/1/71)11 

^/U^(7) (/Ky) t^v/7/^uyMx^r/ug; 
^y t^-yxf t/yy/ut^y^y 7 ^ y ^^^7" 
/K ^y t^i/xf yyy/u^y h y 
^/u^cd (4^y) t^y7;^yyy/Pt^yffi^x 

50 hy*^, /Ky i^v^xf uy Kr ->/W7 x y -;ux- 
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(7- y :r-x/^^*7VPj£f|i ; ii ) 

->xf l/y7«>y;i,7.;y^ (^y) ztf-^TVP* U 
[0 0 6 6] (9) 7/U3~;^M^J : t^^7/U 

/k ^y =*-/Hg*? 0 

(1 0) T ^ KXIBffiffj :7^U- h4?!l7^f 0 

( 1 1 ) y ^»^^^/u3R«s*i : y ^» h y ^^/k 

(12) M^IWJ:7/^;-^^f7^ 

(13) ->h=-^»jiws*J: $;^/k>y 3 -^ 

[0 0 6 7] (14) AE^J:«|^ ttfttt^Htf? 

t Kn^r^T7yyithy 7^ 
If/HM^*— K ABS (T/V^r/l^O^V^/^^ 
$0 . LAS (&&T/l'*/u*<Zs'1flsa/i>ftis&) % T 

^xvP) x— zKy ^-^riy^^U^T/^^/U (7x 

[0 0 6 8] (15) -t^AMMBJSttaW : 
7/Pn-;^xf7 y /UT/l-xi— /^O^p*9|c 6 — 3 

0 fi<oS*JDK^S:^r-r*IIBJW« 1 ffiT/u=i-/K r fx 

^^1-6 — 3 om^&tmm^&^r-rz i«>/u^^ 

>\ y -/U7 ^ y — /l^fO^H^ 6 — 3 0 

^^7 y ^»*©^rt^6-3 oflo^n^T-* 

«y7;^uy^> KKWftai ; T/i^/uXXttr 
/V3^->S^f ftSi: Ltf Ltt>J:i\ */u*^£«r 

^T-r^2 i^yxx/US^x-f/^ Lfc, T/U^/U 
^ 7 ~ -'^— J r/\'X/U* ^mmm ; M7xtyM 
Sa^te^J ; T/Mr/UT ^ ^Tirx — K T/P^/U h y y 

; ^«y =^^tt»Ejgtt»j ; ^mm^mmmi 

[0 0 6 9] (16) &£*#J : flgJKK OK) , 
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(17) m&m : y >>g&£, mikm&m 0 

(18) r>t/f»J^{£^J : #y *3risT/U*r/U=L— t/1> 

(19) ;xhy h%k. 

[0 0 7 0] *<DM<n&;to<D± y >- ha&bo^U £ L 

[00 7 1] _bf2iry > hmj&mz&^T, i?y > hR 
tt, &<0 (1) - (4) ri^ff^So 

LTf^ <B(o^y > btmifiw<D#cm<&i£ (a) (c^u 

TO. 0 0 1-10li%^i^tU\ 
20 [0 0 7 2] (2) <D*»W^*5Jt-5-fey 

-fro wwiWiffiaaBtLTtt. ^t^t/up-^x 

07;^ l/y t^r Wip^Ptt 2 - 3 0 0ft 

#n b^c^ y t^ri/7/^i/yi t *#^*fb&ft*asK[ 

(A) i«o*m5MWB*WJtoE*«*Jtt uxtt, 
10/9 0-9 9. 9 9/0. OI^IK, 5 0/ 
30 5 0-9 9. 9/0. lW?)#iU\ CCOS^fc 

-^-coiry v hm^^il. S5S6»xt^y-h, 

[0073] o) <B*^iKt-^Mt5-fey >bm»m. 
*>S*/u-ey ^SS-g^ ^7;^/^ys^vy 

(l^iry > h»ft»JH><o*fi^fl: (A) ij^tt 

tt^LTf*. 5/95-95/5^t<, 10/9 
0-9 0/1 O^J; L g> o 

[0 0 7 4] (4) <D#»Wfc*3#**'*> > hjBft»i. 

^*p* 0 i^. <Boiry >- haft*]cfi^*a^ ( A ) 

50 5/9 5-9 5/5^l<, 1 0/9 0-9 0/1 
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[0 0 7 5] 

i\ »k W:rtt?!)^^K9, ro/ 0 j «j:g%Sr, 
[0 0 7 6] <m*jp«9^*»3fe*«=> 

tiR «:Waters L CM 1 

tfcttt^ : ^3BB»» (R I ) tfcttJSS (Wa t e r s 4 1 
0) 

mm&'-UM 0. OSMBtthJ^ Tirh~h 
D/Xs/J *>^»7k®f£= 4 0/6 0 (vol%) > ft 
»tpH6. OHiS 
SfES 0. 6ml/» 

#7i*:«!g iy- (tfc) TSK-GEL G4 

0 0 0 SWXL + G 3 0 0 0 SWXL+G 2 0 0 0 SW 

XL+GUARD COLUMN 

45- 7. 8 x 3 0 0mm, 6. 0 X 4 0 mm 

MM 4 or 

[00 7 7] m&m i 

«*»h Jt#«t> iST^- K ^#A^&t5iS»^ai 

^*»Efts«i^ << 1 291 

S|5 % 3 - ^ f ^- 3 - ^r y- 1 - t-/H:xf 1/ y t 

KfcTO 5 o ^e/uft^D y m^y^ 

i|3^/Ux-f/H8 12aJ, ^^^8l8 88S:tt 
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